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因 SIDP301 和 SIDP466，它们编码的蛋白质含有 DUF1644 家族保守结构域和锌
指结构域。SIDP301 和 SIDP466 基因编码区上游 1kbp 启动子区普遍存在胁迫相
关顺式作用元件。荧光定量 PCR 数据表明 SIDP301 和 SIDP466 基因在水稻各个
组织和器官中均有表达，在根和叶中表达水平较高。SIDP301 和 SIDP466 的表达
受高盐、高温和 JA 的诱导，低温和 GA3 处理下该基因表达变化不大。为了进一
步研究 SIDP301 和 SIDP466 的功能，构建了超量和抑制表达载体，通过农杆菌
介导的遗传转化，得到了这两个基因的超量和抑制表达转基因植株。选取
SIDP301 和 SIDP466 超表达和抑制表达 的转基因植株，用荧光定量 PCR 检测抗
逆相关标签基因，P5CS、DREB2A、Rab16a 和 Lea3-1 的表达量。结果显示，P5CS、
DREB2A、Rab16a 和 Lea3-1 在超量表达转基因植株中表达量高于野生型植株，
而在抑制表达转基因植株中这些基因的表达变化不大。对 T1 代转基因植株进行
了耐盐性分析结果显示，超量表达 SIDP301 的转基因植株与野生型植株相比在
耐盐性方面没有明显的差异，抑制表达 SIDP301 和 SIDP466 转基因植株比野生
型植株对高盐更敏感。说明 SIDP301 和 SIDP466 表达量高于野生型对抗逆性没
有影响，但是低于野生型则植株的抗逆性降低。 
综上所述，SIDP301 和 SIDP466 具有较近的亲缘关系，在水稻抗逆中可能有
相似的功能。但是，它们对不同的非生物胁迫的响应不完全相同，SIDP301 可以
被 SA、JA 和 2,4-D 的诱导，不能被 H2O2 诱导；而 SIDP466 可以被 H2O2和 JA
诱导，不能被 SA 和 2,4-D 的诱导。暗示 SIDP301 和 SIDP466 在植物逆境应答的
通路不尽相同。 

















With the increase of population, food problem becomes more and more serious, 
at the same time, the environment is worsening, abiotic and biotic stress on food crops 
is becoming more and more serious. Therefore, it attracts more and more attention of 
agronomists to separate and clone genes that are resilient resistant and to develop 
resilient grain crop varieties. Rice, as a kind of important food crops, is also a model 
plant of monocotyledon research. Hence, it is of great theoretical and realistic 
significance to separate and clone rice resistant genes and to make clear the resistant 
mechanism of such genes.  
Based on the analysis of gene chips and bioinformatics, two genes SIDP301 and 
SIDP466 were separated from rice, and their protein contain a DUF1644 conservative 
domain and zinc finger domain. This research studied the function of these two genes, 
and explore its mechanism in abiotic stress, in so doing, the research can deepen our 
understanding of the molecular mechanism of rice stress tolerance and provide 
theoretical basis for cultivating resistant rice varieties.  
By analyzing cis-elements in the promoter region (1 kb) upstream of SIDP301 
and SIDP466 gene, we found that many putative stress response-related cis-elements 
were located in the promotor of these two genes. Quantitative RT-PCR (qRT-PCR) 
data showed that SIDP301 and SIDP466 express in all tissues and organs of rice and 
they are more expressive especially in roots and leaf blade. At the same time, induced 
by stresses including salt, heat, and JA. In order to make further research on the 
thorough function of SIDP301 and SIDP466 ,we cloned the two genes，constructed 
their overexpression and RNAi expression vectors, and obtained transgenic plants by 
agrobacterium mediated genetic transformation methods. The research on salt 
resistance in the T1 generation of transgenic plants indicated that the transgenic plants 
of excessive SIDP301 expression showed same resistance to salt than wild type plants; 

















were inhibited showed less salt resistance than wild type plants. By detecting the 
resistance marker genes’ expression in transgenic plants by ways of Quantitative 
RT-PCR (qRT-PCR), it is found that the expression of P5CS, DREB2A, Rab16a and 
Lea3-1 are higher in the overexpression transgenic plants than in wild type plants, and 
lower in the RNAi transgenic plants than in wild type plants. These results suggest 
that SIDP301and SIDP466 expression higher than that of wild type has no effect on 
the resistance, but lower than wild type plants resistance reduced. 
To sum up, SIDP301 and SIDP466 have a near relationship and may have a 
similar function in the rice resistance. However, their response to abiotic stress is not 
exactly the same, SIDP301 can be induced by SA, JA and 2,4-D, but can not by 
H2O2 ,on the contrary, SIDP466 can be induced by H2O2 and SA, but can not by SA 
and 2,4-D.  This suggests that the response pathways of SIDP301 and SIDP466 
under stress are not exactly the same. 


















RNAi (RNA interference) RNA 干扰 
LB Luria-Bertani 培养基 
2,4-D (2,4-dichlorophenoxy acetic acid) 2,4-二氯苯氧乙酸 
NAA (naphthalene acetic acid) 萘乙酸 
6-BA (6-benzylaminoppurine) 6-苄基氨基嘌呤 
KT (Kinetin) 激动素 
AS (3,5-dimethoxy-4-hydroxy acetophenone) 乙酰丁香酮 
Hyg (hygromycin B) 潮霉素 B 
Cef (Cefotaxime Sodium ) 头孢霉素 
Carb (Carbenicillin) 羧苄青霉素钠 
SA (Salicylic acid) 水杨酸 
JA (Jasmonic acid) 茉莉酸 
MeJA (Methyl jasmonate) 茉莉酸甲酯 
ABA (Abscisic acid) 脱落酸 
CTAB (cetyltriethylammonium bromide) 十六烷基三甲基溴化铵 
PCR (polymerase chain reaction) 聚合酶链式反应 
RT-PCR (reverse transcriptase-PCR) 反转录聚合酶链式反应 










































































转录因子）[3]、抗旱基因 DST（编码 C2H2 型转录因子）[4]、抗盐基因 SKC1（编













































































不饱和脂肪酸去饱和酶基因导入烟草中，是转基因烟草 16:3 和 18:3 脂肪酸增加，















图 1-1 关键因子控制的冷适应基因表达网路 
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